Baculovirus expressed C-terminal fragment of bonnet monkey (Macaca radiata) zona pellucida glycoprotein-3 inhibits ZP3-mediated induction of acrosomal exocytosis.
Zona pellucida glycoprotein-3 (ZP3) has been postulated as the primary sperm receptor in various mammalian species including bonnet monkey (Macaca radiata). However, information on the domain responsible for its binding to spermatozoa is inadequate. In the present study, bonnet monkey ZP3 (bmZP3), corresponding to amino acid (aa) residues 223-348 [bmZP3(223-348)] has been cloned and expressed using baculovirus expression system. SDS-PAGE and Western blot analysis of the purified renatured recombinant protein revealed it as a closely spaced doublet of approximately 25 kDa. Lectin-binding studies documented the presence of both O- as well as N-linked glycans. The biotinylated r-bmZP3(223-348) binds to the acrosomal region of the capacitated spermatozoa but fails to bind to the acrosome-reacted spermatozoa as investigated by immunofluorescence studies. In ELISA, nonbiotinylated r-bmZP3(223-348) and baculovirus expressed r-bmZP3, devoid of signal sequence and transmembrane-like domain [r-bmZP3(23-348)] competitively inhibit its binding to the capacitated spermatozoa. Interestingly, binding of biotinylated r-bmZP3(23-348) to the capacitated sperm is also inhibited by nonbiotinylated r-bmZP3(223-348). In contrast to r-bmZP3(23-348), r-bmZP3(223-348) failed to induce acrosomal exocytosis in the capacitated sperm. Interestingly, it competitively inhibits the acrosomal exocytosis induced by r-bmZP3(23-348). These studies, for the first time, identify a domain of ZP3 capable of binding to capacitated spermatozoa and inhibiting ZP3-mediated induction of acrosomal exocytosis furthering our understanding of mammalian fertilization.